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QHHG RI VROLG GDWD WR LGHQWLI\ WKH JDSV LQ WKH UHVHDUFK7KLV VWXG\ DLPHG WR HOXFLGDWH WKHPRVW LPSRUWDQW WUHQGV
GLUHFWLRQVDQGJDS LQWKLV VXEMHFW7KHGDWDH[WUDFWHG IURP WKH ,QVWLWXWH IRU6FLHQWLILF ,QIRUPDWLRQZHUHXVHG WR
SHUIRUPDELEOLRPHWULFDQDO\VLVRI WKHVFLHQWLILFSURGXFWLRQV ±DERXWGHUPDWRORJ\6SHFLILFSDUDPHWHUV





%XUQ (SLGHPLRORJ\ 7UHDWPHQW 6FDU 4XDOLW\ RI /LIH 9LWLOLJR:RXQG+HDOLQJ 3ODWHOHW5LFK 3ODVPD0\FRVLV
)XQJRLGHV DQG &U\RWKHUDS\ 7KURXJK SHUIRUPLQJ WKH ILUVW VFLHQWRPHWULF VXUYH\ RQ GHUPDWRORJ\ UHVHDUFK ZH
DQDO\]HGWKHFKDUDFWHULVWLFVRISDSHUVDQGWKHWUHQGVLQVFLHQWLILFSURGXFWLRQ&RZRUGDQDO\VLVUHYHDOHGRXWVWDQGLQJ





6SHFLDOW\ ZLWK ERWK PHGLFDO DQG VXUJLFDO DVSHFWV 5DQGRP  ,Q SUDFWLFH GHUPDWRORJ\
LQFOXGHVDOODVSHFWVRIGLVHDVHVERWKLQWHUQDODQGH[WHUQDOIDFWRUVZKLFKDIIHFWWKHVNLQDQGLWV
FRQWHQWVVXFKDVKDLUQDLOVVZHDWJODQGVDVZHOODVRUDOPXFXVPHPEUDQHDQGH[WHUQDOJHQLWDO
PHPEUDQH6H[XDOO\ WUDQVPLWWHGGLVHDVHVDUHDOVRFDWHJRUL]HG LQGHUPDWRORJ\ VSKHUH %XUQVHW
DO  7KHUH DUH DV PDQ\ DV  GLVRUGHUV LQ GHUPDWRORJ\ DUHD 6XFK D ODUJH QXPEHU
LQFOXGHV QXPHURXV JURXSVZLWK D KXJH YDULHW\ LQ WHUPV RI HWLRORJ\ IURPJHQHWLF GLVRUGHUV WR
LQIHFWLRXV GLVHDVHV FDXVHG E\ HQYLURQPHQWDO IDFWRUV PXOWLIDFWRULDO GLVRUGHUV WRJHWKHU ZLWK D
ODUJHQXPEHURI LGLRSDWKLFGLVHDVHV,I WKHRXWEUHDNDQGFRQVHTXHQFHVFDXVHGE\VXFKGLVHDVHV
DUH WDNHQ LQWRDFFRXQWGLIIHUHQWLDWLRQDQGVSHFWUXPVSUHDGRI VXFKD ODUJH QXPEHURIGLVHDVHV
ZLOOHYHQLQFUHDVH%LFNHUVHWDO.KDWDPLDQG=DUWDE
%DVHGRQVRPHVWDWLVWLFV DW HYHU\SHULRGRI WLPHRQHIRXUWK WRRQHWKLUGRISHRSOH VXIIHUVDW
OHDVWRQHVLQJOH VNLQGLVHDVH%XUQVHWDO+RZHYHUPRUHUHFHQWVWXGLHVUHYHDO WKDW WKH
RXWEUHDNRIVNLQGLVHDVHVDUHIDUPRUHERWKLQGHYHORSHGDQGGHYHORSLQJFRXQWULHV:RONVWHLQHW
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VLPSOH[ JHQLWDO ZDUWV DQG HQYLURQPHQWDO GLVHDVHV VXFK DV VNLQ GDPDJHV FDXVHG E\ VXQ
H[SRVXUHPDOLJQDQWPHODQRPDDQG QRQPHODQRPD VNLQFDQFHU%LFNHUV HWDO LQD QHZVWXG\








)LJXHURDDQGHWDO LPSOHPHQWHGD VXUYH\VWXG\ DLPHGDW VWXG\LQJGHUPDWRORJLFDOFRPPXQLW\
EDVHGQHHGV LQDUXUDOFRPPXQLW\VRXWKZHVWRI(WKLRSLD7KH\FDPHWRWKHFRQFOXVLRQWKDW WKH
PRVWFRPPRQVNLQGLVHDVHVZHUHFRQWDPLQDWLRQVFDXVHGE\SDUDVLWHVVXFKDVVFDELHVSpGLFXORVH
DQG RQFKRFHUFLDVLV  IROORZHG E\ EDFWHULDO DQG IXQJDO LQIHFWLRQV  )LJXHURD HW DO
$FURVVWKHJOREHWKHUHDUHQXPHURXVFRPPRQGHUPDWRVLVOLNHDFQHDQGSVRULDVLV$OPRVW
DOOGHUPDWRORJLFGLVHDVHV KDYHRQHFRPPRQ FKDUDFWHULVWLF WKH\DUH YLVLEOH6XFKSURSHUW\FDQ
RIWHQFDXVHDEXUGHQIRUSDWLHQWV7KHGLVHDVHLWVHOILVERWKHULQJLQWHQVHLWFKLQJIRULQVWDQFHDQG





Ͳ 6NLQ GLVHDVHV KDYH VHULRXV LPSDFWV RQ OLIH 7KH\ FDQ FDXVH SK\VLFDO GDPDJH
HPEDUUDVVPHQWDQGVRFLDODQGRFFXSDWLRQDOUHVWULFWLRQV&KURQLFVNLQGLVHDVHVPD\FDXVH





QXPEHU RI SDSHUV $ VFLHQWRPHWULFV PHWKRG LV RQH WKDW PHDVXUHV DQG DQDO\]HV VFLHQWLILF 
SXEOLFDWLRQVUHODWHGWRDVSHFLILFWRSLFUHJDUGLQJWKHWUHQGVLQFLWDWLRQVPRVWLPSRUWDQWFRQWHQW 
DXWKRUV DQG MRXUQDOV $ ZLGHVSUHDG XVH RI VFLHQWRPHWULF PHWKRG JRHV EDFN WR V ZKHQ 
(XJHQH*DUILHOGILQDOL]HGWKHFRQVWUXFWLRQRI6FLHQFH*DUILHOG7KLVPHWKRGLVXVHIXOIRU 
DVVHVVLQJ WKH VFLHQWLILF DGYDQFHPHQWV DQG PRWLYDWLRQV RI UHVHDUFKHUV DQG GHWHUPLQLQJ FXUUHQW 
UHVHDUFK GLUHFWLRQV LQ D VSHFLILF ILHOG VXFK GDWD ZRXOG EH H[WUHPHO\ XVHIXO IRU JXLGLQJ 
VXEVHTXHQWUHVHDUFKGHVLJQVDVLWZLOOSUHGLFWKRZWKLVILHOGZRXOGPRYHIRUZDUG+HQGUL[ 
+HQGUL[  7KH DLP RI WKLV VWXG\ ZDV WR SHUIRUP D VFLHQWRPHWULF DQDO\VLV RI DUWLFOHV RQ 
GHUPDWRORJ\E\,UDQLDQUHVHDUFKHUV IURPWRZLWKWKHKHOSRIELEOLRPHWULF LQGLFDWRUV 
XVLQJWKH,QVWLWXWHIRU6FLHQWLILF,QIRUPDWLRQ,6,:HERI6FLHQFH
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6SHFLILF SDUDPHWHUV VXFK DV WKH SXEOLFDWLRQ \HDU DUWLFOHV¶ ODQJXDJH VXEMHFW GLVWULEXWLRQ ILUVW
DXWKRU PDLQ MRXUQDOV LQ WKLV ILHOG FLWDWLRQV RI WKH SDSHU E\ RWKHU SDSHUV DQG LQVWLWXWLRQDO
DIILOLDWLRQVZHUHUHWULHYHG IURPWKH,6,DQGDQDO\]HGZLWKWKHDQDO\]H IXQFWLRQSURYLGHGE\WKH
,6, GDWDEDVH (DFK MRXUQDO¶V LPSDFW IDFWRU ZDV UHWULHYHG IURP WKH -RXUQDO &LWDWLRQ 5HSRUWV
DYDLODEOH DW KWWSVFLHQWLILFWKRPVRQFRPSURGXFWVMFU $OO VWDWLVWLFDO DQDO\VHV ZHUH SHUIRUPHG





7KHUHZHUH D WRWDO RI  UHVHDUFK DUWLFOHV RQ GHUPDWRORJ\ LQ WKH ,6,:HE RI 6FLHQFH GXULQJ
7KHVHSDSHUVZHUHGUDIWHGE\DXWKRUVFRXQWULHVLQVWLWXWLRQVDQGZHUH
SXEOLVKHGLQMRXUQDOVLQODQJXDJHV,Q)LJWLPHWUHQGRIWKHQXPEHURIDUWLFOHVLVVKRZQ
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,WZDVFLWHGWLPHVDV LWZDVDIWHU\HDUV WKDWWKH ILUVWSXEOLVKHG LQGHUPDWRORJ\ LQ
ZKLFKYDVWO\H[FHHGVWKHFLWDWLRQRIRWKHUDUWLFOHVRQGHUPDWRORJ\

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&RPSDULVRQ %HWZHHQ 7KH (IILFDF\
2I 3KRWRG\QDPLF 7KHUDS\ $QG
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7KHUH ZHUH  NH\ZRUGV XVHG IRU WKH GHUPDWRORJ\ UHVHDUFK ILHOG $PRQJ WKHVH RQO\ 
NH\ZRUGVDSSHDUHGPRUHWKDQWHQWLPHV7KH7RSKLJKIUHTXHQF\NH\ZRUGVZHUHVHOHFWHG
,Q WKH IROORZLQJ WKH PDS EHWZHHQ WKHVH NH\ZRUGV KDV EHHQ FRQVLGHUHG 7KHVH DUH VHYHUDO
LQGLFDWRUV IRU FRZRUG DQDO\VLV WKDW FDQ EH XVHG LQ VFLHQWLILF PDSV  $FFRUGLQJ WR )UHHPDQ
PHDVXUHVRIFHQWUDOLW\DUHWKUHHFDWHJRULHVFORVHQHVVGHJUHHDQGEHWZHHQHVV)UHHPDQ
)LJXUH  VKRZV FRZRUG QHWZRUN$FFRUGLQJ WR%HWZHHQHVV&HQWUDOLW\%HWZHHQQHVV FHQWUDOLW\
LGHQWLILHVDQHQWLW\
VSRVLWLRQZLWKLQDQHWZRUNLQWHUPVRILWVDELOLW\WRPDNHFRQQHFWLRQVWRRWKHU
SDLUV RU JURXSV LQ D QHWZRUN8Q HQWLW\ZLWK D KLJK EHWZHHQQHVV FHQWUDOLW\ JHQHUDOO\+ROGV D
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,Q ILJXUHHDFKVTXDUH QRGH LQGLFDWHV WKHNH\ZRUGVDQG WKH OLQHV UHSUHVHQW WKH UHODWLRQVKLS
EHWZHHQ WKHP 7KH WRS .H\ZRUGVZLWK KLJK EHWZHHQHVV FHQWUDOLW\ZHUH DV IROORZV%XUQ
(SLGHPLRORJ\7UHDWPHQW6FDU4XDOLW\RI/LIH9LWLOLJR:RXQG+HDOLQJ3ODWHOHW5LFK3ODVPD
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'U)LURR] IURP7HKUDQ8QLYHUVLW\ RI0HGLFDO 6FLHQF 7806ZLWK  DUWLFOHV KDG WKH ODUJHVW
QXPEHU RI SXEOLFDWLRQV LQ WKH ILHOG RI GHUPDWRORJ\ UHVHDUFK IROORZHG E\ 0'DQHVKSD]KRRK
IURP7806Q &&KDPV'DYDWFKLIURP7806Q DQG<'RZODWLIURP7806Q 
:HDOVRTXDQWLILHGZKHWKHU WKHVHDXWKRUVSXEOLVKHGDVHLWKHU WKHFLWHGDXWKRU&OHDUO\ WKH
FLWHGDXWKRU$)LURR]VWLOOUDQNHGILUVWQ LQWKHGHUPDWRORJ\ILHOG&RQVLGHULQJWKHIDFW
WKDWIRUWKDXWKRU'RZODWLLVWKHVHFRQGKLJKHVWLQWHUPVRIWKHFLWDWLRQQ 6LPLODUO\WKH





















$SSUR[LPDWHO\  RI WKH:R6 SDSHUVZHUH SXEOLVKHG LQ WKHVH PRVW SURGXFWLYH WRS ILYH
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-RXUQDO RI WKH (XURSHDQ $FDGHP\ RI 'HUPDWRORJ\ DQG 9HQHUHRORJ\ $QG %XUQV KDYH WKH
JUHDWHVW LQIOXHQFH RQ WKH ILHOG RI GHUPDWRORJ\0RUHRYHU DOWKRXJK MRXUQDOV OLNH &OLQLFDO DQG
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,Q VFLHQWRPHWULFV TXDQWLWDWLYH VWDWLVWLFDO PHWKRGV DUH HPSOR\HG WR LGHQWLI\ FULWHULD ZKLFK
FRQWULEXWH WR WKH JURZWK DQG H[SDQVLRQ RI VFLHQFHV WKURXJKRXW KXPDQ FRPPXQLWLHV
6FLHQWRPHWULFV LV D SDUW RI VFLHQFH VRFLRORJ\ ZKLFK LV XVHG WR PDNH VFLHQWLILF SROLFLHV DQG
LQFOXGHVTXDQWLWDWLYHVWXGLHVLQVFLHQWLILFDFWLYLWLHVDQGSXEOLFDWLRQVLQWKDWVFLHQWLILFDUHD+RRG
DQG&RQFHSFLQV
7KLVDQDO\VLVGHWHUPLQHG WKHFXUUHQW VWDWHRI UHVHDUFKDQG WUHQGV LQ VWXGLHVDERXWGHUPDWRORJ\
EHWZHHQDQG,QKLVERRN/LWWOH6FLHQFH%LJ6FLHQFHZKLFKLVDIXQGDPHQWDO
ZRUN LQ VFLHQWRPHWULFV 3ULFH DUJXHV WKDW WKH QXPEHU RI VFLHQWLILF DUWLFOHV DUH GRXEOHG HYHU\
ILIWHHQ \HDUV 6XFK D JURZWK UDWH FDQQRW EH DWWULEXWHG RQ D VLQJOH IDFWRU RQO\ DQG LW FDQ EH
FRQFOXGHG WKDW VXFK JURZWK LV WKH HVVHQFH RI VFLHQFH 3ULFH  (YDOXDWLQJ WKH UHVXOWV
KLJKOLJKWV WKDW WKH VFLHQWLILF SURGXFWLRQV LQ GHUPDWRORJLF DUHD KDYH VKRZQ D ULVLQJ WUHQG 7KH













Proceedings of 14th International Conference on Webometrics, Informetrics and Scientometrics & 19th COLLNET Meeting 2018 




$FFRUGLQJ WR ELEOLRPHWULF SULQFLSOHV LI D SDSHU LV FLWHG PRUH WLPHV WKDQ RWKHUV LWV TXDOLW\ LV







(SLGHPLRORJ\ DQG 7UHDWPHQW $OVR 0RVW RI WKH KLJKO\ FLWHG SDSHUV ZDV LQ EXUQ VWXG\ 7KH
VWDWLVWLFVLQGLFDWHWKDWEXUQVLQ,UDQDUHKLJKHUWKDQLQPDQ\RWKHUFRXQWULHV6RWKDWEXUQVLQ,UDQ
DUHHLJKW WLPHV WKHJOREDO DYHUDJH(YHU\ \HDU WR WKRXVDQGSHRSOHGLH LQ WKHFRXQWU\
$ERXLH HW DO  7KH SUREDEO\ UHDVRQ IRU IXUWKHU UHVHDUFK RQ WKLV WRSLF 7KHVH UHVXOWV
SURYLGHG D FXUUHQW YLHZ RQ WKH UHVHDUFK IRFXVHV RI GHUPDWRORJ\ 0RUH LPSRUWDQWO\ VXEMHFW




$OPRVW DOO  RI WKH OLWHUDWXUH LQ WKH ILHOG ZDV LQ (QJOLVK )RU EHWWHU LQWHUQDWLRQDO





VFKRODUV VHOHFW WKH DSSURSULDWH MRXUQDO IRU SDSHU VXEPLVVLRQ WKHUHE\ LQFUHDVLQJ WKH FKDQFH RI
DFFHSWDQFHRIWKHVHMRXUQDOVKDGKLJKFLWDWLRQ
$FFRUGLQJ WR ELEOLRPHWULF SULQFLSOHV LI D SDSHU RU DXWKRU LV FLWHG PRUH WLPHV WKDQ RWKHUV LWV




WLYHDXWKRUV³)LURR]$   ³'RZODWL<   &KDPV'DYDWFKL&KDYH WKHPRVW LQIOXHQFH LQ WKLV ILHOG
7806DQGLWVIDFXOW\PHPEHUVKDYHDVLJQLILFDQWUROHLQSXEOLVKLQJVFLHQWLILFSDSHUVLQWKHILHOG
RI UHSURGXFWLYH PHGLFLQH 7806 LV WKH ROGHVW DQG PRVW ZHOONQRZQ PHGLFDO FHQWHU LQ ,UDQ
QDWLRQDOO\ DVZHOO DV LQWHUQDWLRQDOO\ WKDWZDV HVWDEOLVKHG DV D SDUW RI8QLYHUVLW\ RI 7HKUDQ LQ
 7806 DV RQH RI WKH FRXQWU\¶V WRS UHVHDUFK XQLYHUVLWLHV DFFHSWV DSSOLFDWLRQV IURP WKH
PRVWTXDOLILHGVWXGHQWV,WDOVRKDVWKH ODUJHVWVFKRROVRIPHGLFLQHRYHUDKXQGUHGVSHFLDOL]HG
UHVHDUFKFHQWHUDQGWHDFKLQJKRVSLWDOV3URGXFWLYLW\RIDXQLYHUVLW\DUHPRVWO\UHODWHGWRWKH
DXWKRUVZKR DUH DIILOLDWHGZLWK WKDW XQLYHUVLW\ %D]PHW DO  ,Q RWKHUZRUG LQVWLWXWLRQDO
FHQWUDOLW\ ZLWKLQ KLJK SURGXFWLRQV HPHUJHV DQG GHYHORSV DV DXWKRUV DIILOLDWHG ZLWK WKDW
LQVWLWXWLRQV 
,Q FRQFOXVLRQ WKURXJKSHUIRUPLQJ WKH ILUVW VFLHQWRPHWULF VXUYH\ RQ GHUPDWRORJ\ UHVHDUFKZH
DQDO\]HG WKHFKDUDFWHULVWLFVRISDSHUVDQG WKH WUHQGV LQ VFLHQWLILFSURGXFWLRQ&RZRUGDQDO\VLV
UHYHDOHG RXWVWDQGLQJ WRSLFV RI WKH ILHOGZKLFK LV XVHIXO IRU SROLF\ PDNHUV WR OHDUQ DERXW WKH
UHVHDUFK VWDWXV DQG PDNH DSSURSULDWH GHFLVLRQV IRU WKH SURPRWLRQ RI VFKRODUO\ SURGXFWV 7KLV
VWXG\ GLG QRW GHVFULEH WKH IHDWXUHV RI MRXUQDOV LQVWLWXWLRQV RU DXWKRUV DQG GR QRW FRPSDUH WKH
VLWXDWLRQRI,UDQZLWKRWKHUFRXQWULHV

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